Apoptosis cascade proteins are regulated in vivo by high intracolonic butyrate concentration: correlation with colon cancer inhibition.
The present study was aimed at evaluating the effect of high intracolonic butyrate concentrations, either through fermentation of a soluble fiber-enriched diet or via intracolonic butyrate instillation, on colon cancer in a chemically induced (dimethylhydrazine) rat model. The effects were tested in four groups of dimethylhydrazine-treated rats: (i) rats fed a standard diet, (ii) rats fed a diet enriched with 15% citrus pectin, a soluble fiber that ferments and produces a high concentration of intracolonic butyrate, (iii) rats fed a standard diet and intrarectally instilled with a sodium butyrate solution (50 mM), (iv) rats fed a standard diet and intrarectally instilled with sodium butyrate vehicle solution (100 mM NaCl). The apoptotic index in the distal colon of rats fed pectin was higher than in colonic tissue from rats fed a standard diet. The expression of caspase-1, a cysteine protease implicated in the regulation of programmed cell death, as detected by both Northern and Western analysis, showed the highest mRNA and protein levels in colonic tissue from rats intrarectally instilled with butyrate. Immunohistology confirmed the Western blot findings. Expression of the cleaved poly(ADP-ribose) polymerase product, a downstream nuclear substrate for caspase-3 in the apoptotic pathway, was elevated in both the pectin-fed and butyrate-instilled groups. Expression of the antiapoptotic protein Bcl-2 was significantly reduced following pectin feeding as well as butyrate instillation. The highest expression of Bcl-2 was observed in tumor tissue. A marked reduction in aberrant crypt number was observed in colonic tissue obtained from both the pectin-fed and butyrate-instilled groups relative to rats from the standard diet group. The average tumor volume per rat in both the pectin-fed and butyrate-instilled groups was significantly lower than in rats from the standard diet and the sodium butyrate vehicle-instilled groups. We conclude that high butyrate levels, either instilled or obtained following fermentation of soluble dietary fibers, inhibit early and late events in colon tumorigenesis by controlling the transcription expression and activity of key proteins involved in the apoptotic cascade.